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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composite 
hydrogen ion exchange membrane having a separation 
capacity, a composite solution, its production method, 
and a fuel cell containing the same. 

SOLUTION: The composite ion exchange membrane has 
a structure in which a barrier substance being clay or an 
organically modified clay is dispersed in an ionically 
conductive polymer film. Such a composite ion exchange 
membrane is not markedly deteriorated in hydrogen ion 
diffusion though it selectively interrupts methanol. 
Further, it is advantageous in cost. The membrane can 
therefore be usefully used in a direct methanol fuel cell 
in which the fuel is methanol. 
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[R5RJS2] ±E* u— u-*<-f 

« c t £#§a t -r i>is*si izgso) 4 * 
[is^^3] ±e* **=i**«* u-aw^-ve 

SMta&tf*? -f ;UA<DS® l==J — ^r-f ><7 $ turtle: 

[1**314] ±K*U—A<. (py r" 

ophylite— talc).^ >^ 'J D >^ ( s m 
ect i te) (montmor i I loni te) * 
(vermicul i te) . ^7^ h (• I I i 
t e ) s MM (mica). IIS^^-^ ( b r i t 
tie mica group) £ ^frlltfc v 'J h 

^5R#Jl1lcE«<D**>X»«^I«» 
[R*a 5 1 ±e*«* C H 3 N H 3 + C I 

\ CH 3 (CH 2 ) 2 NH 2 , CH 3 (CH 2 ) 3 N 
H 2 ,CH 3 (CH 2 ) 7 NH 2 , CH 3 (CH 2 ) 9 
NH 2 . CH 3 (CH 2 ) n NH Z , CH 3 (C 
H 2 ) 1S NH 2 . CH 3 (CH 2 ) 17 NH 2 , HO 
OC(CH 2 ) 5 NH 2 . HOOC (CH 2 ) , t N 
H 2 . (CH 3 ) 4 N + CI~.CH 3 (CH 2 ) 17 
NH(CH 3 ), CH 3 (CH 2 ) 17 N + ( C H 3 ) B 
r" % CH 3 (CH 2 ) n N + (CH 3 ) Br_. 
(CH 3 (CH 2 ) 17 ) 2 N + (CH 3 ) Br % C 
H 3 (CH 2 ) 17 (C 6 H 5 ) CH 2 (CH 3 ) 

2 Br~. CH 3 (CH 2 ) 17 N + (HOCH 2 CH 
2 ) CH3CI", CH 3 (CH 2 ) 14 CH 2 (C 5 
H 5 N + ) Br". H 2 N (CH 2 ) 6 NH 2 RZtH 2 
N (CH 2 ) 12 N H 2 1 fl 

e ] ±e>t * >e»tt*»^*<#^«»rt 

[if 7 ] ±|E^*>e*tt*»T-7 -< fr^tf1-7 
fcliSSEBS (su I fonated po 
I ystyrene — block — poly (eth 
y I ene— ran — but y I ene) — block 
-polystyrene) ~? << ;UATrfc£C£ 

[ii*H8] ±e**>x»**«*<*s-ci x 1 o 



[lf*3S9] a) RaaE$*tfc*7-f ^A^JBCOIS* 

c) »&*tfcBis-f *>e»tt*»^*ai=a«tra 

B»ifflB*#iM"ftaR*«;R#*i 
[RM1 0] ±15 b) SM&t/c) f£0g£fc£i£L*7 

[»#jbi 1] a) -< *>&m&mft*mmz'?L, 

»tta)-r*>s***R*«ia-*"*«R**tR*ai 
ic j: & 4 * >3s*tt*Ra>«»* m . 
[R*9ii 2] a) -r*>e*tt»*i3^u-*fc 

b ) » 6 * ttfc ? >r )\s^$m<D 

[R*^1 3] TIECO a ) . b) Mc) 

a) R8£ftt;&liffi 

b) HMl£$t;n«Ak 

c) ±Ett«»&i/Ra»oPHiiziaSLr*fe»i«&i/« 

R*JS 1 3 lcEKa)«S*4m^o 
[R*« 1 6 ] ±Ett6*» ^ I 



[0001] 

«-f ^i/SESrtS^a^M^IB'rftt^^ft^- 
Lo 0 o 2] 

fBM^^^/'fe (proton exchange me 
mbrane fuel cell: PEMFC) II 
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y — )1>&MW%1 (Direct Methaonl F 
uel Cel I :DMFC) \Zffi-? ^EFSSA^ < ftt> 

[0003] DMFCIi, Tktm&Ztltz* $ J — frZr 

[0004] * £ J — ;K£/cl*7JU=»— JiO 

(anode) CD^^lC^ffi L. SIS (cat 

; -j\,tmmtfixfcLX7k£-mtfcm$±f£-tz>^t 

[0005] dm f ciz&m-r&Mft+ftum*. HJ: 
^^m^^^m^m^xu^^u^-r. s^e 

cDic^®^fliiz-r^fc(fticii, -a-^mmik don 

conductivity) 1 ~ 5x10 S/c 
rru SlSfcxUfcO. 2-2Qcm 2 . 51$e;^&I* 8 0 ~ 1 

2 o°CT*^t£T*^fti£&£>"f . * £ y — ;uiSifi^rf><i? 

[0006] -flaw[c^^r^ffl$ttxi^-r^>^» 
Stf^Mi::!** pemf cm^l-^&t&mzl&mztix 

*Il^7K>*±CD:f-?>r (N a f i o n) CD 

tele. = *>;utf)X u S. rfr&.TV vx-r ^Orf 

)Hi03BAM3G, B*<Dteitf$tt±CDT V^U^^X. 



U V^-tKUX^U> (s u I f o n a t e d 

po I ysty rene — b I ock — po I y 
(ethylene— ran— butylene) — 
b I ock — po I ystyrene) (l^T. r SS 

ebsj ) #£>£o *<D*pxt±\z*m&m.£*ix^ 
x. ft\zj*^Bm&*mf$ui-7 4*^tf&& : £x 
dmf cft&mizm^fc<&m£tixi^fymx&z>o 
[0007] l*u mn<D*m£mft\z&mi-z>'m y A 
+mMmmMn7&\zi£^xm&&xm'$i£titzDMF c 
icfcit^i^raia^<t lti*. e*£KD> * j -)i,tmn 
&fr*&%&\znft*m£ j t<n**&&Lx lz?** 

J — ;UC7> P X^j-— (crossover) J 0) 

rp^H^^^mwi^fij^^^izii-r^^^^iS^^ii^ 
-Moxt- a-i*. mnstenrnxum^zttzib 

^^*)\,*-1&m*\&fr&& : ?\zUZ> 0 Ltzt<^X^(D 

M^^m^±n^iz^%\z^^xi^mmxh 

[0 0 0 8] * £ S — )is<7 DX^"— /\— Z>tz&b 

lectrode substrate) $$}jn"3~ 

^feMMtf^^tlfefr^tz (US patent 6, 
059. 943; USpatent 5, 919. 5 
83, US patent 6. 060, 1 90) c 
[O 0 0 9] 

iftBXtfm&L&otTt&mm] dmf cmM^mm 
nm(Dm^iz®^mz%m^tiUif^itu^u^zt 

WlciI^f-r^^;£^^-rc<!:r*fe^o C(DPp1HjS*»* 

[0 0 1 O] *#£Bj}(Df&<7)gtfJI£. R#0)-7-f ^UAfl^ffi 

[0 0 1 1 ] *§%W(D3itzttlC»mmZ. Pt^Pt-R 
u <D * ^ <t -tK0> / < 'J ^— A/"C ft 
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c ) s t>^'jO > : B (smectite) (mon 
tmorillonite). ( v e r m i c u I 

i te) , "{70 (i M i te) , (m i c 

a) . HfeHS^U— ^ (brittle mica g 
roup) ^lC#S£H&o 

[0 0 17] 5 Is — It. — ftMlcrtttWWcDSMB^f* 

-«wi^*s*u— (n a t 

u r a I clay) CD^£I4. 30-1 O O O n m"0 
fcyjgttHRl3b<anm(0ffi^T?fc^)o C tKDBBIWSitlf 

[0 0 18] $itz, <? U— W6PICI*— £fi*<fffiLl 
IRUBPRIj:, #«IZJ*^A^ TKtiBttMKeaffi**** 
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[0 0 2 3] 



CH 3 NH3*Cr 

CH 3 (CH 2 )*NH f 

CH 3 (CH 2 ) 3 NH 2 

CHaCCH^NHz 

CH 3 (CH 2 VJH, 

CH 3 (CH 2 ) n NH 2 

CH 3 (CH 2 ) 15 NH 2 

CH 3 (CH 2 ) 17 NH 2 



HOOC(CH 2 ) 6 NH 2 
HOOC(CH 2 ) 11 NH 2 



?afcf;U7^> 

'v*-*7 J i>JU7*V 

6-7S-/^^>6S ~~ ~ 
1 2-7SVK-r*>» _ 



(CH 3 ) 4 N*Cf 

CHjCCHj^NHtoHa) 

CH 3 CCH 2 ) 1 XCCH 3 )Br" 

CH 3 (CH 2 ) 11 N + (CH 3 )Br- 

(CH 3 (CH 2 ) 17 ) 2 N"(CH 3 )Br" 

CH 3 (CH 2 ) 17 N'(C 8 H 5 )CH 2 (CH a ) 2 Br _ 

CHrfCH 2 ) 1 XWOCH2CH^)CHsCr 

CH a (CH 2 ) u CH,CC.HjQBr~ 



n-^;u*^^xvju7H> 

^-^TVJU7> ; E- f t?A 

*^^>;U7> J E-^-^ 

1 ^.^yg/^eug-^A^PT-f K 



H 2 N(CH 2 ) 6 NH 2 
H 2 N(CH 2 ) t2 NH 2 



1, 6— N^+f->^ur/v7S> 

1, 12-K-r*>v7^: 



[0 0 2 4] ±2Lfc*l6»fl)^ U— 5*9^**tM 
[0 0 2 5] 1) HB«ftfc7-f^A»»©'ft> 
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[0 0 2 6] KIT. z*L*cfcUBlBllcKW<-4. 
-V-*t*A*-t*TSJrr**&(IB 2). H«Jta?*Lfc 

Lti$Ba*t5(iSa A) 0 M£iS2S£l±£<Z>lcS 
'J -V— *«£A<#ttSl** (SM B) 0 US* 
«fflLfc»«Tf*o/i:«. O. 5-2 O w t %. *f£L 

<i*i. 5-2 w t %(D-<*>e»tt»*(»*c)rc?i 

LtS£^J$i (self assembly mem 
b r a n e) £Jf£f££t!:£o -5£B#fffljgiBSL ±^^$" 

j*«36<»Jjl*tifc«tffift*lc-JEI»IIIlk11L-caB» 

[0 0 2 7] **MT?ttfflLfc-<*>3E»7-f ;ua»18 
(DMI*. yUUstv*— h (sul fonate) % 13)1,7$ 
^ V U— h(carboxylate). 7^X7^ — K 

(phosphonate) ^ -f 5 K (imide) . 
XJU/fx W 5 K (su I fon iml de) fltXJl/ 
7f>>T 5 K (su ! fonami de) CD £ & "f ?)~ > 

ff©t7 -f t * 3 « 7 fettS S E B S« 

fe -a) o 

[0028] fflgsfflizfiiffl-r -f^->ej»itB 

[0029] Ay-v— iz&m-?z><7 U-l*. tiftjtl 

fc^ U-f£l+TM*fc< W«1b$ftT(^fcl.>? 
[0 0 3 0] SBJf»l£*Ktl£l$l=ttf5£*t«8;ftC 



*KI*. 'Mt-fcl.^. Jitti/'J*— M=J:oTa«*« 

[0031] 2) -f *>&mm£i&fiL-? 

LTGSJfcD). 
H(7>^ U— 3b««fc < »tkS*in^4*ja*HJS tfc«(* 
$ E) . igfc D Ciigjfc E £;ltf T«fe < ;1# Lfc£?§;fc£ 

SSEBSffl)J:5<f-ft>e# 
14 4t 14 £ # o <fc 5 1 - * J u * Mb * tz it m Mi t ts ti tz 1 a> 

i*» mmtz*itz'7 \y-t±i-f-Qitu<mmtt*ix^u 

[0032] 3) 4*^&Wimzrif£?z>'tono-<* 
[0033] ::t-. R«ift**ifc-f *>S»Kfl)ffil 

[0 0 3 4] *fgB^I**fc, ±lE-f^->5c^1S^lS$# 

ii^fii^#t;l§^a5. i»a*#t?»a»a)lnli=(S11L-c 
ic^ffl-r -siait^ * / -;uiamma!!i-±SE-r * >3Esiia 

[0 0 3 5] 
[0 0 3 6] 
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^'JP^^fh (sodium montmor i I lo 
nite) (Kunipia F, Kunimino 
Kogyo, Japan; Na 0 66 (OH) 4 S 
i 8 (A I 3 . 34 Mgo.ee ) 20 ) £3;*Ss©7K 

[003 7] t7^ft>1 17 (DuPont) ~? 4 )\, 

t>1 17 7-<^AJf MJ^A^EV^U P^-«< MC — 
S;ilt^o Ji<7}:7^UA£Ix^L3;:fc^®7KT-<fc<&o 
1 w t (7JU K'J ^)lc1B# 

M»lfreB»ia*K*f*«. ±E(DBSMiwt% 

1 Ow t %(D;**/ — ;u/3*H97K»5**«fflLTBI 

[0 0 3 8] 
[S3] 





(S/cm) 


MeOH 9fl& 
(10 wt* cm'/s) 


ttttM 

(Nation 117) 


3.2X10"' 


1.95X10"* 


$101 


3.1 x 10" 2 


1.0X10" 7 



[0039] < mmm 2-5 >mmmi tmcjj 

at'fe^§*aft**lfe^ U— (S o u t h e r n ^ 
«■) *«fflLT«*«J>tLfco CCDESlC&JSL 
fciSfKli. v> fJ^J^^v K ( d i m e t h y 
Isutfoxide) (DMSO) Stfh;H>©I 
(10:90) SfltfflLfco 1 Owt%^/- 

SfeiaaLWofc. «.K»0)WAX S H$B3 
L/co — SSftfCC I o i s i t e 6A. 1 5A. 
20A. 25A. 3 0 BCDMVtfflm** t^35. 6. 
3 3. 2. 2 4. 7, 1 8. 6. 1 9. OATffcUWA 
XS1?»t2aillt 2° -5° T-fc<5o -i-^-f 

t>i:Aoti^^ u— 5*^;u«o)2 em*. 
ck5ttl**i*. 4 >co4$14 t° — ^ (Disi^ft® (a 

ng I e) fC*£Kj Lfc<B*V * 5 l+*Ui*±|C«»| 

-ftX0a*:*-3t, eWffifit^JECf £>titz<Dfr (i 
ntercalat ion) ^ y'J — h L 
(exfoliation) •+ J ( n a n o — c 



omp o s i t e) tffcfS. £ tltz t GOT* fc£> £ 

So 

[0 0 4 0] 
[84] 







(S/cm) 


MeOH gifig 
(10 wt*. cm 2 /S) 


Xttfl2 


Cioisite 6A 


3.2 xio" 2 


6.6 X10" 7 


Sfefl3 


Cloisite 20A 


3.1 x 10" 2 


1.0X10" 7 


mm 4 


Cloisite 25A 


3.2xl0~ 2 




9HM5 


Cloisite 30B 


8.2 xlO" 2 





[004 1 ] < §IJte#]6~io >H!S«i fcHCA 

[0 O 4 2] 
[8 5] 







(S/cm) 


MeOH ^ifiS 
OOwtS, cm 2 /S) 


(Nation 115) 




3.0 X10" 2 


1,50 x 10" B 




Ooisite 6A 


3.0 X10* 3 






Cloisite 20A 


5.2 x10~ 3 


2.5 X10" 7 




Cloisite 25A 


8.6 X10" 3 






Cloisite 30B 


4.6 X10" 2 


i 1.0 xiO" 7 


mmm™ 


Kunipia F 


2.6 X10" 2 


U X10" 7 


[0 04 3 


< mmwtt 


1 >s s EBSK$£ias&» 1 w 



t %<Z><7 U— (DMSO: h;UX>9 : 1 ) 



[0 0 4 4] 
[« 6] 







(S/cm) 


MeOH^Ilt 

OOwtt.cmVS) 






1.6 XIO"' 


2.6 XIO" 6 




Cloisite 6A 


1.6X10"' 


1.0 xio" 7 
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*&T*C I o i s i t e 2 5 A OaSSE-lb 118 

*»au-c-t<Di#i4*8B*Lfc(a 7)0 

[0 0 4 6] 
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MeOH SiSS 
(lOwt^cmVS) 


KttflU 
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3.2 x10" 2 


1.0x10' 7 


3?&®13 
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3.1 xio" 2 


5.7 xlO" 8 
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1.5X10' 2 
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1 ow t %o>y * y — iuitaaLtc^ofc. 

[004 8] < Siifc^ 1 9 > 5 w t 7 << * 
(TJU K'J IZC loisite25AS3wt %;H 

tftBiML, 7*^A»ffla>B*»a«L &i&£W 

Lf: c 101^1 2 5/imt\ 10wt%(D^y- 

[0 0 4 9] < 3lJ£0>l2O >HJ£#]1 8fcBli:*S* 
t'5w t%SSE BSi§S(7^ KU VT) ZmmLTfe 

^m&zm&'ik. 7<;bA»na>n«ataLT-c-a>«tt 

[oo5o] < hsb«2i >nj6ffm 9tBi:*a 
t?5w t%ssE BsgS(Tii/ K u ^)£«fl!LT« 

»»a$fiaa. ^-f ;uA»»a>Bi*«aLT*a)«tt 

SHlLfc. ^*>f5»ffil** SSEBSl:^T1 o 

%«'>l. ^ ;uaajtf*i 5(sa^Lfco 

[00 5 1 ] < HSS01J2 2 >**fl|18fl!)*i([*t 

i#tt*MLfc. -f*>e»ai«fttt< , iowt% 

> $ y — jucD^i&Jgli 2 1 fS«'>Lfc. 

[0052] < njS6^j23 >njgen2 oa>s&«B 



[0 0 5 3] 

>3S»B<&»a*£i*T-i*fc<* K#a>K<&Sffi3— "r-r 
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»*fflDMFC0)*S*&tfII*3t**1*SI*«ft 
[flBG>ffi*ttKB] 
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[H1 ] [13] 




20 (*) 



8 



[02] 












<*> 





(51) Int.CI. 

B O 1 J 39/20 



H O 1 B 1/06 
H 0 1 M 4/86 
8/02 
8/10 



F I 



B O 1 J 39/20 

H O 1 B 1/06 
HO 1 M 4/86 
8/02 
8/10 



A 
E 
A 
B 
P 



9 



(72)*i!H* 



<72)»!H# 



(72) 



139-795 V^JUrti >"^*> 

;* > h 109-207 

139-798 V^JUm y^t> 

h*>h 101-803 
/\ 3> 
^gSI 139-893 
y ^>yi-K> 
pt>h 202-1408 
^3 ^ 
*f$KH 130-772 

-tf^uKl 
>h 105-2002 



ta>f 7/< — h 



(72)^0J# »/> v 

132-773 V^;Urti K*>y 
+f->A> 2 - K> thA^ ^-tz^ S 
7/^ — h > > h 114-905 

136-130 v^um 

b^l/h A -202 
F£-A(##) 4D006 GA41 MA03 MA06 MA13 MB06 
MC22X MC24X MC28X MC58 
MC74 MC82 MC90 NA17 NA45 
NA54 NA61 PB27 PC80 
5G301 CA30 CD01 0E10 
5H018 AA07 AS07 BB12 DD08 EE03 
EE18 

5H026 AA08 BB03 CX05 EE 11 EE 17 
EE 19 HH06 



10 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



/EMblured OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 




